denaturation of enzymes in very dilute solutions. The slope of each curve seems to be a function of relative molecular mass and other factors influencing the mobility of an enzyme.
To test the substrate and coenzyme specificities, we applied all the enzymes toeachdifferent gel plate containing different substrate and reacted them with different coenzymes. These results are summarized in Table 2 , where only the reactive preparations are listed undereach assaycondition. In general, fairly specific enzyme-substrate--coenzyme relationships were observed, as expected. Some cross reactions may be the result of nonspecificity ofan enzyme,suchas alcohol dehydrogenase, or of significant impurityin the enzyme preparation (e.g., lactate dehydrogenase contamination in the malate dehydrogenase preparation; analytical information report from Sigma).From the tissue homogenate, different enzyme activities can be detected according to the substrate-coenzyme system used in the gel.
Our method is about 50-fold less sensitive than the conventional spectrophotometric analyses for these, but this can be an advantage because preliminary sample dilutions can be obviated. 
Non-Chromatographic Screening Test for Hyperprolinemia Yoshihisa Yamaguchi
This procedure for determining serum proline in patients with hyperprolinemia involves protein precipitation (Folin-Wu method), color development with isatin, extraction of the color with methylene chloride, and measurement of its absorbance at 600 nm. The specificity and analytical recovery show the method to be suitable for this use.
AddItIonal Keyphrases: isatin chromogen . colorimetry
The reaction between a-amino acids and ninhydrin is one of the most commonly used methods for detecting and estimating amino acids. Recently, fluorophotometric assay with use of o-phthalaldehyde (1) or fluorescamine (2) has become widely used for sensitive determination of amino acids.
In hyperprolinemia, an inherited disorder reflecting abnormal metabolism of imino acid, high serum proline conCentral Laboratory for Clinical Investigation, Osaka University Hospital, 1-1-50 Fukushima-ku, Osaka, Japan.
Received Aug. 2, 1978; accepted Sept. 11, 1978. centrations are observed, but the methods mentioned are not suitable for determination of proline. A disadvantage of nmhydrin is the ease with which the relatively weak color produced by proline is masked by that of other amino acids. The ninhydrin method has been modified for determination of proline, but ornithine and hydroxyproline produce similar color(3, 4). The fluorometric assay isalmost insensitive to proline (1,2) . Determination of proline by use of isatin was first reported in 1950 (5); the reagent is highly specific for proline in paper chromatography.
Here I describe a method for the high concentrations of proline in the serum of patients with hyperprolinemia, although it is not suitable for normal concentrations of proline.
Materials and Methods
All reagents were of analytical grade.
Color reagent.
Dissolve 1.5 g of isatin in 100 ml of warm ethanol. After cooling, add 4 ml of acetic acid.
Standard solution.
Prepare a 100 mg/liter solution of 
Color development.
Transfer0.5ml oftheprecedingprotein-free supernate to a test tube and add 50 sl of a 30 g/liter formalin solution and 1.5 ml of isatin color reagent. Heat for 10 mm at 65 #{176}C, cool, and add 2 ml of methylene chloride and 2.5ml ofa 100 g/liter solution of sodium hydroxide. Mix until thecolor ofisatin disappears. Transfer 1.5 ml ofthelowerlayer to a cuvet,add 100 l of ethanolto clear the solution, and measure the absorbance at 600 nm. 
Discussion
High plasma proline concentrations associated with cerebral dysfunction and renal disease (6) and i.'-yrroline car. boxylate dehydrogenase (EC 1.5.1.2) defect (7) have been observed by automated amino acid analysis or paper chromatography, respectively.
The present method is very useful as a screening test for hyperprolinemia, because many samples can be tested simply at the same time. The sensitivity of the method is not great, but the concentration of proline in plasma from hyperprolinemicsis0.1g/liter ormore (6,7), so this assay could be used for this clinical test.
References Results

Specificity.
Amino acids (50 g per tube) such as hydroxyproline, ornithine, glycmne, arginine, cystine, alanine, aspartic acid, glutamine, methionine, leucine, tryptophan, and phenylalanine, and some other biological compounds such as glucose, creatine, tyramine,and catecholamines do not interfere.
Absorption curve. Figure 1 shows the absorption curve for proline after reaction with isatin and extraction of dye. Amax is at 595 nm, a blue color. There was no absorption of isatin intheorganic solvent layer.
Standard
curve. Figure 2 shows standard curves for proline with and withoutadded bovine serum albumin,50 g/liter.
Note the effect of protein on the determination, a difference of about 30%. For this reason, the standard curve obtained with added albumin was used in calculating serum proline concentrations.
Analytical recovery and precision.
The mean recovery of proline added to 10 samples (50 and 100 mg/liter) was 86.3 and
